Background Prepubertal gynecomastia is an extremely rare condition usually requiring surgical treatment, especially in case of class III gynecomastia. This study presents cases treated with a new surgical treatment.
Introduction
Gynecomastia is derived from the Greek terms gynec (feminine) and masto (breast). Male breast volume is composed of a combination of ductal and stromal tissue, commonly referred to as glandular tissue, and an increased number of adipocytes, typically referred to as fatty tissue. Redundant skin resulting in significant ptosis of the breasts may be present in patients with severe gynecomastia [1] .
Clinically, gynecomastia classification was proposed by Webster in 1934 who classified gynecomastia into three subtypes according to the nature of the proliferated tissues: glandular, fatty glandular and simple primarily fatty in nature; Simon et al. in 1973 [2] proposed that treatment and surgical technique used should be based on gynecomastia class. They presented three main classes: Class I-small visible breast enlargement, no skin excess; Class II Amoderate breast enlargement, no skin excess; Class II Bmoderate breast enlargement with extra skin (skin drop of Class I); Class III-marked breast enlargement with significant extra skin (skin drop of class II, III) [3] . The first reported surgical treatment of gynecomastia was by Paulus Aegineta (625-690 AD), who used lunate incision [4] [5] [6] [7] .
At present many surgical procedures are proposed to correct gynecomastia and recently less invasive techniques have been introduced which included liposuction, minimally invasive direct excision and a combined approach. All these minimally invasive treatments are usually proposed and used in adults or in adolescents [18 years old [8, 9] . The aim of this study is to report and discuss cases of prepubertal class III gynecomastia treated with a new modified circumareolar incision.
Materials and methods
From 2010 at our Institutions (1 and 2), all cases of gynecomastia (especially class III) are treated with a modified circumareolar incision. We reviewed all medical charts and reported our results.
Complete clinical, radiological, and endocrine preoperative evaluations are performed in all cases to exclude any cause of gynecomastia; pre-operative ultrasound is also performed by an expert radiologist. Before surgery patients and their parents are thoroughly informed about the surgical procedure by drawing the relevant anatomical landmarks on the breast and showing the aesthetic results from previous interventions performed on adults.
Operative technique [10, 11] Once the patients is in supine position and sedated, with a specific dermographic pen the surgeon draws the periareolar incision line (inside the areola where the reduction is to obtain) and a second more external line suitably distanced according to preoperative evaluations. While the first line has its center in the nipple, this second line is not concentric with the nipple-areolar complex, but is slightly ovoid with a minor cranial curve to allow later lifting of the nipple line. Like the original technique, skin is excised between the two lines and mastectomy is performed leaving a skin peduncle of maximum dimensions 4:1 to later form the new nipple (Figs. 1, 2, 3).
The size and shape of both areolas are previously decided together with patient's parents according to the individual characteristics of the chest. After carefully monitoring hemostasis in all patients, a suction drain is inserted through a separate stab incision in the axillary region. The two suture lines are drawn as close as possible to the cardinal points using a 4/0 monofilament suture thread absorbable at 3-6 months. The remaining sutures are performed using the ''Round Block'' technique with a 5/0 medium-term absorbable monofilament suture thread. A compressive medication is applied after surgery with chest bandage (Fig. 4) .
Postoperative care
Analgesics were prescribed only if patients reported pain. Compressive bandage was left in place for 4 weeks.
Follow-up
All patients were observed 1 and 4 weeks after surgery to remove bandage; each control visit included evaluation of onset of hematomas, seromas, skin infections, keloids and pain.
The aesthetic evaluation of the surgical results was performed by the patient's surgeon and by his parents. Also patients were asked about their degree of satisfaction.
Results
Between January 2010 and December 2011 a total of five class III gynecomastia patients were treated at the authors' institution. All cases showed grade III gynecomastia according to Simon's classification; all patients were between 9 and 11 years old. Two patients had body mass index (BMI) [30; the others had BMI between 25 and 28.
All patients reported that they did not do sports, especially during summer, for aesthetic reasons. One patient was affected by nocturnal enuresis which resolved 6 weeks after surgery. Surgery lasted 92 ± 12 min on average.
Postoperative care and complications
No patient received preventive antibiotics or was prescribed a postoperative course of antibiotics. All patients received postoperative pain management with paracetamol dosed according to their weight. Twenty days after surgery one patient developed right seroma, treated with suction under local anesthesia. The clinical course resulted regular. One patient showed right hematoma 1 week after surgery, which was treated with hot packs for 3 weeks. Complete resolution was observable after two more weeks.
No patient underwent further surgeries due to complications. It was not possible to observe wound dehiscence or infections. All patients had good cutaneous retraction, no nipple or areola necrosis nor deformity (Fig. 5) .
Follow-up (6 months)
All patients attended a follow-up visit at 6 months; patients with BMI [30 lost more than 15 kg in 6 months and resumed physical activity regularly. The patient with nocturnal enuresis did not report the problem any more.
Two patients entered pubertal development and are growing regularly. All patients are completely satisfied in terms of aesthetic results. Histological analysis did not show neoplastic degenerations in any study patient.
Discussion
Physiologic gynecomastia occurs primarily in newborns and in adolescents at puberty. Prepubertal gynecomastia is not frequent, but it is a sign of concern when it develops. Occasionally, it might be a sign of complete early puberty in boys. The most frequent causes of prepubertal gynecomastia are administration of estrogens or estrogenic compounds, administration of non-estrogenic drugs, testicular or adrenal tumors, secreting tumors, aromatase excess syndrome (familiar hyperestrogenism), central or peripheral early puberty, mammary tumors of different cell composition (usually unilateral), and idiopathic gynecomastia [12] [13] [14] [15] . Treatment of prepubertal gynecomastia depends on its etiology. Apart from removal of the direct cause, regression depends on the degree of abnormal growth and the time of evolution of the process. When it is grossly visible or painful, and it is obvious that it causes psychological disturbance for the boy, it should be removed surgically [13] [14] [15] [16] .
Various approaches to breast reduction have been attempted to combine safety of the pedicle with the appeal of short scare techniques. The key point is to realize that skin excision, pedicle and parenchymal excision must all be viewed separately [17] [18] [19] .
Simple or mild gynecomastia is mainly treated surgically with Webster's method [20, 21] ; the operation is performed through a short infra-areolar incision in the inferior hemisphere; a circumareolar incision can also be used. An alternative approach is the triple-V incision, but it is technically difficult to perform, especially in patients who require resection of a considerable amount of subcutaneous tissue. In moderate gynecomastia, skin resection and nipple transposition techniques may consider to follow the ''Letterman technique'' [22] ; after redundant skin is excised, the nipple-areola complex is rotated superiorly and medially based on a single dermal pedicle.
In cases of larger gynecomastia a superior wall flap (nipple-areola flap) in conjunction with suction-assisted lipectomy can facilitate restoration of a more normal male chest wall. This avoids noticeable breast scars, leaving a more modest periareolar and inframammary scar [23] .
A useful approach to correct massive gynecomastia is en bloc resection of redundant skin and breast tissue with free nipple grafting. Other surgical and minimally invasive techniques have been proposed for adults or in pubertal patients. However the cases reported only refer to lowmedium grades of gynecomastia since these techniques can not guarantee complete excision of redundant skin [24] [25] [26] [27] [28] .
The original technique used by Saad and Kay was developed to be performed on class I gynecomastia. In this study, the technique was modified so that the second incision has an ovoid shape and is decentralized with respect to the nipple. In this way, we wanted to obtain the excision of the largest possible quantity of redundant skin and the widest cranial transposition of the nipple-areola complex. Planning and performing this kind of surgery were not exempt from many difficulties among which we wish to point out the following: (1) preoperative identification of the most suitable place for the repositioning of the nipple-areola complex; (2) amount of skin to remove without affecting considerably the overall aspect of the chest (keeping in mind that some patients were obese); (3) evaluation of the optimal dimensions of the peduncle for the nipple-areola complex, since the quantity of fat and glandular tissue to be removed required wide spaces. The use of ''Round Block'' sutures facilitated the aesthetic result, although we believe that this type of sutures requires highly experienced operators: sutures are to be stretched considerably causing skin flaps which will disappear at postoperative follow-up. Another aspect to be pointed out especially in the pediatric age is compliance of patients with the aesthetic result.
Conclusion
Although class III gynecomastia is a rare condition in the pediatric age, it is necessary to have the necessary knowhow to treat these patients. The technique suggested in this study to treat class III gynecomastia seems to be associated with optimal aesthetic results and few complications. However, it is necessary to widen the study population to better implement the technique.
